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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject novel compound that 
has high electron transportation properties and shows excellent 
compatibility to binding resin, electron- accepting properties, good 
matching to electric charge generating agent and is suitable as an 
electronic charge transportation agent in an electrophotographic 
photoreceptor. 

SOLUTION: This compound is represented by formula I (R1 and R2 are 
each H, a 1-4C alkyl). The compound of formula I is, for example, prepared 
by allowing a compound of formula II to react with 2,3-dihydro-5,6-dicyclo- 
1 ,4- benzoquinone in a solvent, for example, chloroform, dichloromethane 
or the like at room temperature for 1-4 hours. The compound of formula II 
is prepared by, for example, allowing a compound of formula III to react in a 
mixed solution of isopropanol, tetrahydrofuran and concentrated 
hydrochloric acid at room temperature for 30 minutes to 2 hours. The 
compound of formula III is prepared by adding a compound of formula IV to 
ethanol, adding a C2H50Na solution prepared by mixing Na with ethanol 
and a compound of formula V and they are allowed to react mutually for 1- 
30 minutes. 



THE SAME 




ii 




LEGAL STATUS 

[Date of request for examination] 1 7.09.2001 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s decision of 
rejection] 

[Date of extinction of right] 



< T 

* NOTICES * 



Page 1 of 1 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 




O R 2 



(-- the inside of a formula, and Rl and R2 are the same ~ or it differs and a hydrogen atom and a carbon number show 
the alkyl group of 1-4 Quinone derivative characterized by what is expressed with ). 

[Claim 2] The electrophotography photo conductor characterized by containing the quinone derivative which is an 
electrophotography photo conductor which prepared the photosensitive layer on the conductive base, and by which the 
aforementioned photosensitive layer is general formula [ according to claim 1 ] (1) Expressed. 
[Claim 3] The electrophotography photo conductor according to claim 2 characterized by containing an electron 
acceptor in the aforementioned photosensitive layer. 

[Claim 4] The electrophotography photo conductor according to claim 2 characterized by the aforementioned 
photosensitive layer being a monolayer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention contains the quinone derivative which has the 
outstanding charge transportation ability, and this quinone derivative, and relates to the electrophotography photo 
conductor used for image formation equipments, such as an electrostatic copying machine, facsimile, and a laser beam 
printer. 
[0002] 

[Description of the Prior Art] In the above-mentioned image formation equipment, the so-called organic photo 
conductor which consists of a binding resin which constitutes the charge generating agent which generates a charge by 
optical irradiation, the charge transportation agent which conveys the generated charge, and the layer by which these 
matter is distributed is used widely. The photo conductor equipped with the laminating type photosensitive layer which 
carried out the laminating of the thing equipped with the monolayer type photosensitive layer which it divided 
[ photosensitive layer ] roughly and made the charge generating agent and the charge transportation agent contain in the 
same layer as an organic photo conductor, the charge generating layer containing a charge generating agent, and the 
charge transporting bed containing a charge transportation agent is common. Moreover, as for an above-mentioned 
laminating type photosensitive layer, it is common to arrange a charge transporting bed with thickness thicker than a 
charge generating layer from the field of a mechanical strength to the outermost layer of drum of a photo conductor. 
[0003] As a charge transportation agent used for these photo conductors, although there are a thing of electron hole 
transportability and a thing of electronic transportability, the many of the high thing of the carrier mobility which can 
give practical sensitivity to a photo conductor among the charge transportation agents known now are electron hole 
transportability. For this reason, in a laminating [ which prepared the charge transporting bed in the outermost layer of 
drum of the photo conductor mentioned above ] type case, the organic photo conductor put in practical use now serves 
as a negative band electrotyping. 

[0004] However, it is necessary to electrify the organic photo conductor of a negative band electrotyping by negative 
polarity corona discharge with many yields of ozone, and the influence on the environment by ozone and degradation of 
the photo conductor itself pose a problem. 

[0005] Then, in order to solve the above-mentioned problem, using an electronic transportation agent as a charge 
transportation agent is examined. For example, using the compound which has a diphenoquinone structure or 
benzoquinone structure for JP, 1-206349, A as an electronic transportation agent is proposed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, generally matching with a charge generating agent is difficult for 
the compound which has a diphenoquinone structure and benzoquinone structure, and its electron injection from a 
charge generating agent to an electronic transportation agent is inadequate. Moreover, this electronic transportation 
agent is deficient in compatibility with a binding resin, since it does not distribute uniformly in a photosensitive layer, 
an electronic hopping distance becomes long and especially the electronic transition in low electric field cannot produce 
it easily. 

[0007] Therefore, the photo conductor containing the conventional electronic transportation agent has the problem that a 
rest potential becomes high and sensitivity becomes inadequate so that clearly also from the electrical property 
examination given in an example mentioned later. 

[0008] Moreover, although the monolayer type photo conductor had the advantage that one photo conductor could be 
used for both a right electrification type and a negative band electrotyping by using together an electronic transportation 
agent and an electron hole transportation agent, when a diphenoquinone derivative is used as an electronic transportation 
agent, an electron donor acceptor complex is formed of an interaction with an electron hole transportation agent, and the 



I 
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problem that transportation of an electron and an electron hole is checked produces it. 

[0009] Then, the purpose of this invention is solving the above-mentioned technical technical problem and offering a 
new compound suitable as an electronic transportation agent in an electrophotography photo conductor. Other purposes 
of this invention are offering the electrophotography photo conductor whose sensitivity's improved compared with the 
former. 
[0010] 

[Means for Solving the Problem] This invention persons are general formula (1): [001 1], as a result of repeating 
research wholeheartedly, in order to solve the above-mentioned technical problem. 
[Formula 2] 




(i) 



O R 2 



[0012] (the inside of a formula, and Rl and R2 are the same - or it differs and a hydrogen atom and a carbon number 
show the alkyl group of 1-4) 

[0013] The quinone derivative which comes out and is characterized by what is expressed has electronic transportation 
ability higher than the conventional electronic transportation agents, such as a compound which has a diphenoquinone 
structure and benzoquinone structure, and finds out the new fact of excelling in compatibility with a binding resin, and 
came to complete this invention. 

[0014] This quinone derivative (1) is excellent in electronic receptiveness, is still better, and is uniformly distributed in a 
photosensitive layer. [ of compatibility with a binding resin ] Moreover, it excels in matching with a charge generating 
agent, and the electron injection from the charge generating agent concerned is performed smoothly. Therefore, the 
above-mentioned quinone derivative (1) shows the electronic transportability which was excellent even if it was low 
electric field, and is suitable as an electronic transportation agent in an electrophotography photo conductor etc. 
[0015] Furthermore, since an electron hole transportation agent and an electron donor acceptor complex are not formed, 
a quinone derivative (1) can be suitably used in the monolayer type photosensitive layer which used together the 
electronic transportation agent and the electron hole transportation agent. 

[0016] On the other hand, the electrophotography photo conductor of this invention is characterized by preparing a 
photosensitive layer on a conductive base and containing the quinone derivative by which a photosensitive layer is 
expressed with a general formula (1). 

[0017] This electrophotography photo conductor has a rest potential lower than the electrophotography photo conductor 
which contains the conventional electronic transportation agent from containing the quinone derivative (1) which has 
the property which was excellent as mentioned above in a photosensitive layer, and is high sensitivity. 
[0018] That is, the photosensitive layer containing a quinone derivative (1) has the low rate which an electron and an 
electron hole recombine in a photosensitive layer, and as a result of an apparent charge incidence rate's approaching an 
actual value, its sensitivity of the photo conductor which has this photosensitive layer improves, while excelling in the 
electronic transportability in low electric field. Moreover, the rest potential of a photo conductor also becomes low and 
the stability and endurance at the time of performing repeat exposure also improve. 

[0019] When a quinone derivative (1) is used for the monolayer type photo conductor which contains an electronic 
transportation agent and an electron hole transportation agent in the same photosensitive layer in order not to form an 
electron hole transportation agent and an electron donor acceptor complex as mentioned above, it can obtain the photo 
conductor of high sensitivity more. 

[0020] Moreover, further, when the aforementioned photosensitive layer is made to contain an electron acceptor, since 

electronic transportability improves, the photo conductor of high sensitivity can be obtained more. 

[0021] 

[Embodiments of the Invention] First, the quinone derivative (1) of this invention is explained in detail. 
[0022] As an alkyl group equivalent to substituents Rl and R2, the basis of 1-4 is raised for the carbon number of a 
methyl, ethyl, n-propyl, an isopropyl, n-butyl, an isobutyl, s-butyl, and t-butyl among a general formula (1). Rl and R2 
are the same ~ or you may differ 

[0023] As an example of a quinone derivative expressed with the aforementioned general formula (1), the substituent 
equivalent to bases Rl and R2 is shown in the following table 1. 

[0024] in addition, the inside of Table 1 and H ~ a hydrogen atom and Me - a methyl group and Et - in an ethyl group 
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and n-Pr, n-butyl and i-Bu show i-butyl and, as for n-propyl group and i-Pr, t-Bu shows t-butyl, as for an isopropyl 

machine and n-Bu 

[0025] 

[Table 1] 
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1-20 


H 


H 



[0026] Next, an example of the synthetic method of a quinone derivative expressed with a general formula (1) is 
explained below. 
[0027] Reaction formula (I) 
[0028] 
[Formula 3] 




(I) 



W (1) 

[0029] The above-mentioned reaction formula (I) is 2 and 3-dihydro in solvents, such as chloroform and a 

dichloromethane, about the compound expressed with a general formula (2). - The quinone derivative which is made to 

react and is expressed with a general formula (1) for 1 to 4 hours is obtained under 5, 6-JISHIKURO -1,4- 

benzoquinone (DDQ), and a room temperature. 

[0030] Reaction formula (II) 

[0031] 

[Formula 4] 
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[0032] The above-mentioned reaction formula (II) obtains the compound which adds the compound expressed with a 

general formula (3) in an isopropanol, a tetrahydrofuran, and the mixed liquor of a concentrated hydrochloric acid, is 

made to react under a room temperature for 30 minutes to 2 hours, and is expressed with the general formula (2) which 

is the start raw material of a reaction formula (I). 

[0033] Reaction formula (III) 

[0034] 

[Formula 51 




O 

(3) 



[0035] the C2H50Na solution which the above-mentioned reaction formula (III) added the compound of a general 
formula (4) into ethanol, and mixed and produced Na and ethanol there, and the compound of a general formula (5) - in 
addition, under reflux, it is made to react and the compound expressed with the general formula (3) which is the start 
raw material of a reaction formula (II) is obtained for 1 hour to 3 hours 
[0036] A quinone derivative (1) can be efficiently obtained by this method. 
[0037] Next, the electrophotography photo conductor of this invention is explained. 

[0038] The electrophotography photo conductor of this invention prepares the photosensitive layer which contains the 
quinone derivative expressed with a general formula (1) as an electronic transportation agent on a conductive base. 
[0039] Although the electrophotography photo conductor of this invention is applicable to monolayer type and 
laminating type all, the effect by use of the quinone derivative (1) of this invention shows up notably in a monolayer 
type photo conductor. 

[0040] A monolayer type photo conductor prepares the single photosensitive layer containing the quinone derivative (1) 
and charge generating agent which are an electronic transportation agent at least, and a binding resin on a conductive 
base, composition with an independent this monolayer type photosensitive layer — positive/negative — although it can 
respond to any electrification, it is desirable to use it with a right electrification type without the need of using negative 
polarity corona discharge This monolayer type photo conductor is easy lamination, and since there are few interfaces 
between excelling in productivity, that it can suppress that the coat defect of a photosensitive layer occurs, and a layer, it 
has advantages, like an optical property can be improved. 

[0041] Since the interaction of a quinone derivative (1) and an electron hole transportation agent does not arise as 
mentioned above, even if the monolayer type photo conductor which used together with the electron hole transportation 
agent excellent in electron hole transportability the quinone derivative (1) which is an electronic transportation agent 
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makes both the transportation agent contain in the same photosensitive layer by high concentration, electronic 
transportation and electron hole transportation can carry out efficiently, respectively, and can obtain the photo conductor 
of high sensitivity more. 

[0042] Moreover, the monolayer type photo conductor which made the electron acceptor contain with a quinone 
derivative (1) can improve electronic transportability ability further, and can obtain the photo conductor of high 
sensitivity more. 

[0043] On the other hand, a laminating type photo conductor is this order, or carries out the laminating of the charge 
generating layer which contains a charge generating agent on a conductive base, and the charge transporting bed 
containing a charge transportation agent in reverse order. However, as for a charge generating layer, it is desirable to 
form a charge generating layer on a conductive base, in order to be the protection, since film pressure is very thin 
compared with a charge transporting bed, and to form a charge transporting bed on it. 

[0044] the kind of charge transportation agent which uses a laminating type photo conductor the formation sequence of 
a charge generating layer and a charge transporting bed, and in a charge transporting bed — positive/negative — it is 
chosen whether it becomes which charged type For example, in the lamination which formed the charge generating 
layer on the conductive base, and formed the charge transporting bed on it, when an electronic transportation agent like 
a quinone derivative (1) as a charge transportation agent in a charge transporting bed is used, it becomes a right 
electrification type photo conductor. In this case, you may make a charge generating layer contain an electron hole 
transportation agent and an electronic transportation agent. Here, since electronic transportability improves when the 
aforementioned charge transporting bed is made to contain an electron acceptor, the laminating photo conductor of high 
sensitivity can be obtained more. 

[0045] In addition, in the above-mentioned lamination, when an electron hole transportation agent is used as a charge 
transportation agent in a charge transporting bed, it becomes the photo conductor of a negative band electrotyping. In 
this case, you may make a charge generating layer contain a quinone derivative (1) and an electron acceptor. 
[0046] as mentioned above - although the electrophotography photo conductor of this invention is applicable to 
monolayer type and laminating type all - especially - positive/negative — there are few interfaces between that the coat 
defect at the time of forming that it can be used for any charged type, that structure is easy and manufacture is easy, and 
a layer can be suppressed and a layer, and viewpoints, like an optical property can be improved to a monolayer type is 
desirable 

[0047] Next, the various material used for the electrophotography photo conductor of this invention is explained. 
[0048] « ~ charge generating agent» — the compound expressed with following general formula (CGI) - (CG12) as a 
charge generating agent used for this invention, for example is raised 
[0049] (CGI) Non-metal phthalocyanine [0050] 
[Formula 6] 




(CG 1) 



[0051] (CG2) Oxo titanylphthalocyanine [0052] 
[Formula 7] 
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(CG3) 

[0055] (the inside of a formula, and Rgl and Rg2 are the same - or it differs and a carbon number shows the alkyl 
group which is not replaced [ 18 or less substitution or ], a cycloalkyl machine, an aryl group, an alkanoyl machine, or 
an aralkyl machine) 

[0056] (CG4) Screw azo pigment [0057] 
[Formula 9] 

Cp 1 — N=N— Q— N=N— Cp 2 



(CG4) 

[0058] the inside of [formula, and Cpl and Cp2 are the same - or - differing -- a coupler residue -- being shown ~ Q 
following formula: [0059] 
[Formula 10] 

^CKbCH^—R 93 




(Q-i) 

[0060] (Rg3 may show a hydrogen atom, an alkyl group, an aryl group, or a heterocycle formula machine, and the alkyl 

group, the aryl group, or the heterocycle formula machine may have the substituent.) omega shows 0 or 1 . 

[0061] 

[Formula 11] 
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(Q-2) 

R* 4 

(0-3) 

[0062] (the inside of a formula, and Rg4 and Rg5 are the same - or it differs and a hydrogen atom, the alkyl group of 

carbon numbers 1-5, a halogen atom, an alkoxy group, an aryl group, or an aralkyl machine is shown) 

[0063] 

[Formula 12] 




(Q-4) 



(^CH=CH-Qk CH =CHhQ 



(Q-5) 



R 96 




(Q-6) 

[0064] (Rg6 shows a hydrogen atom, an ethyl group, a chloro ethyl group, or a hydroxyethyl machine among a 

formula.) 

[0065] 

[Formula 13] 




(Q-7) 



[0066] Or [0067] 
[Formula 14] 

R9 7 r9 6 r9 9 

(0-8) 
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[0068] (-- 1 with the inside of a formula, and Rg7, Rg8 and Rg9 or it differs and a hydrogen atom, the alkyl group of 

carbon numbers 1-5, a halogen atom, an alkoxy group, an aryl group, or an aralkyl machine is shown The basis 

expressed with) is shown. ] [ same ] 

[0069] (CG5) Dithio keto pyrrolo pyrrole pigment [0070] 

[Formula 15] 




(CG5) 



[0071] (the inside of a formula, and RglO and Rgl 1 are the same - or it differs, a hydrogen atom, an alkyl group, an 

alkoxy group, or a halogen atom is shown, and Rgl 2 and Rgl 3 are the same ~ or it differs and a hydrogen atom, an 

alkyl group, or an aryl group is shown) 

[0072] (CG6) Non-metal naphthalocyanine pigment [0073] 

[Formula 16] 




R9 ii 



(CG6) 



[0074] (the inside of a formula, and Rgl4, Rgl5, Rgl6 and Rgl7 are the same ~ or it differs and a hydrogen atom, an 
alkyl group, an alkoxy group, or a halogen atom is shown) 
[0075] (CG7) Metal phthalocyanine pigment [0076] 
[Formula 17] 
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[0077] (the inside of a formula, and Rgl8, Rgl9, Rg20 and Rg21 are the same - or it differs, a hydrogen atom, an alkyl 
group, an alkoxy group, or a halogen atom is shown, and M shows Ti or V) 
[0078] (CG8) SUKUA line pigment [0079] 
[Formula 18] 




[0080] (the inside of a formula, and Rg22 and Rg23 are the same ~ or it differs and a hydrogen atom, an alkyl group, an 
alkoxy group, or a halogen atom is shown) 
[0081] (CG9) Tris azo pigment [0082] 
[Formula 19] 



N=N-Cp J 




Cp 3 -N=N 



N=N-Cp a 



(CG 9) 



[0083] (the inside of a formula, and Cp3, Cp4 and Cp5 are the same -- or it differs and a coupler residue is shown) 
[0084] (CGI 0) Indigo pigment [0085] 
[Formula 20] 

z R9 24 
N 




N 




R° 25 



(CG 10) 
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[0086] (the inside of a formula, and Rg24 and Rg25 are the same -- or it differs, a hydrogen atom, an alkyl group, or an 
aryl group is shown, and Z shows an oxygen atom or a sulfur atom) 
[0087] (CGI 1) AZURENIUMU pigment [0088] 
[Formula 21] 

R g26 




(CG11) CH(CH 3 ) 2 



[0089] (the inside of a formula, and Rg26 and Rg27 are the same - or it differs and a hydrogen atom, an alkyl group, or 

an aryl group is shown) 

[0090] (CG12) Cyanine pigment [0091] 

[Formula 221 

R9 30 I" R* 31 

(CG 12) 

[0092] (the inside of a formula, and Rg28 and Rg29 are the same - or it differs, a hydrogen atom, an alkyl group, an 
alkoxy group, or a halogen atom is shown, and Rg30 and Rg31 are the same — or it differs and a hydrogen atom, an 
alkyl group, or an aryl group is shown) 

[0093] In the charge generating agent of the aforementioned instantiation, the same basis as the above-mentioned is 
raised as an alkyl group. The alkyl group which is not replaced [ 18 or less-carbon number substitution or ] is a basis 
which in addition to the alkyl group of carbon numbers 1-6 passes and contains PUCHIRU, an octyl, a nonyl, a desyl, a 
dodecyl, tridecyl, pen TADEJIRU, OKUTADEJIRU, etc. 

[0094] As a cycloalkyl machine, the basis of the carbon numbers 3-8, such as PUCHIRU and a cyclo octyl, is raised, for 
example to a cyclo propyl, cyclo butyl, cyclopentyl, cyclohexyl, and cyclo. 

[0095] As an alkoxy group and an aryl group, the same basis as the above-mentioned is raised. As an alkanoyl machine, 
the formyl, an acetyl, a propionyl, butynyl, a PENTA noil, a hexa noil, etc. are raised, for example. A fluorine, chlorine, 
a bromine, and iodine are raised as a halogen atom. 

[0096] As a heterocycle formula machine, an ethynyl, a furil, pyrrolyl, PIROJINIRU, oxazolyl, iso OKISAZONIRU, 
thiazolyl, iso thiazolyl, imidazolyl, 2H-imidazolyl, piperidyl, piperidino, 3-mol HORINIRU, morpholino, thiazolyl, etc. 
are raised, for example. Moreover, you may be an aromatic ring and the condensed heterocycle formula machine. 
[0097] As a substituent which may be replaced by the aforementioned machine, a halogen atom, the amino group, a 
hydroxyl group, the carboxyl group that may be esterified, a cyano group, the alkyl group of carbon numbers 1-6, the 
alkoxy group of carbon numbers 1-6, the alkenyl machine of the carbon numbers 2-6 which have had the aryl group, etc. 
are raised, for example. 

[0098] As a coupler residue expressed with Cpl, Cp2, Cp3, Cp4, and Cp5, the basis shown, for example in following 

general formula (Cp- 1 ) - (Cp- 1 1 ) is raised. 

[0099] 

[Formula 23] 
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[0101] Rg32 shows a carbamoyl group, a sulfamoyl group, an AROFA noil machine, an OKISA moil machine, an 
anthraniloyl machine, a carbazoyl machine, a glycyl machine, a HIDANTOIRU machine, a SUTARUA moil machine, 
or a SUKUSHINA moil machine among each formula. These bases may have substituents, such as a halogen atom, the 
phenyl group which may have a substituent, the naphthyl group which may have a substituent, a nitro group, a cyano 
group, an alkyl group, an alkenyl machine, a carbonyl group, and a carboxyl group. 

[0102] An atomic group required for Rg33 to condense with the benzene ring and form an aromatic ring, a polynuclear 
hydrocarbon, or a heterocycle may be shown, and these rings may have the same substituent as the above. 
[0103] Rg34 shows an oxygen atom, a sulfur atom, or an imino group. 

[0104] Rg35 may show a divalent chain-hydrocarbon machine or a divalent aromatic-hydrocarbon machine, and these 
bases may have the same substituent as the above. 

[0105] Rg36 may express an alkyl group, an aralkyl machine, an aryl group, or a heterocycle formula machine, and 
these bases may have the same substituent as the above. 

[0106] Rg37 may express an atomic group required to form a heterocycle with a divalent chain-hydrocarbon machine or 
a divalent aromatic-hydrocarbon machine, or two nitrogen atoms in aforementioned machine (Cp-1) - (Cp-1 1), and 
these rings may have the same substituent as the above. 

[0107] Rg38 may show a hydrogen atom, an alkyl group, the amino group, a carbamoyl group, a sulfamoyl group, an 
AROFA noil machine, a carboxyl group, an alkoxy carbonyl group, an aryl group, or a cyano group, and bases other 
than a hydrogen atom may have the same substituent as the above. 

[0108] Rg39 may show an alkyl group or an aryl group, and these bases may have the same substituent as the above. 
[0109] As an alkenyl machine, the alkenyl machine of 2-6 is raised, for example for carbon numbers, such as vinyl, 
allyl-compound, 2-butenyl, 3-butenyl, 1 -methyl allyl-compound, 2-pentenyl, and 2-hexenyl. 

[01 10] In the above Rg33, the alkylene machine of the carbon numbers 1-4, such as a methylene, ethylene, trimethylene, 
and tetramethylen, is raised, for example as an atomic group required to condense with the benzene ring and form an 
aromatic ring. 

[01 1 1] As an aromatic ring formed of condensation with the above Rg33 and the benzene ring, a naphthalene ring, an 
anthracene ring, a phenanthrene ring, a pyrene ring, a chrysene ring, a naphthacene ring, etc. are raised, for example. 
[01 12] moreover ~ as an atomic group required to condense with the benzene ring and form a polynuclear hydrocarbon 
in Rg33, - the alkylene machine of the aforementioned carbon numbers 1-4 ~ or a carbazol group, a benzo carbazole 
machine, a dibenzofuran ring, etc. are raised 

[0113] moreover, as an atomic group required to condense with the benzene ring and form a heterocycle in Rg33 For 
example, benzofuranyl one, benzo thiophenyl, indolyl, lH-indolyl, Benzoxazolyl, benzothiazolyl, a 1H-INDA drill, 
benzo imidazolyl, Clo MENIRU, chromanyl, iso chromanyl, kino RINIRU, iso kino RINIRU, SHINNORINIRU, 
phthalazinyl, cinchona bark ZONIRIRU, kino KJSARINIRU, dibenzofuranyl, carbazolyl, the Korean geisha thenyl, 
acridinyl, phenanthrolizinyl, FENAJINIRU, phenoxazinyl, CHIAN training nil, etc. are raised. 
[0114] As an aromaticity heterocycle formula machine formed of condensation with the above Rg33 and the benzene 
ring, a thienyl, a furil, pyrrolyl, oxazolyl, iso oxazolyl, thiazolyl, iso thiazolyl, imidazolyl, pyrazolyl, thoria ZORIRU, 
tetrapod ZORIRU, and pyridyl are raised, for example. Furthermore, you may be other aromatic rings and the 
condensed heterocycle formula machine (for example, benzofuranyl one, benzo imidazolyl, benzoxazolyl, 
benzothiazolyl, quinolyl, etc.). 

[01 15] In the above Rg35 and Rg37, as a divalent chain-hydrocarbon machine, ethylene, trimethylene, tetramethylen, 
etc. are raised and a phenylene, naphthylene, a phenan tolylene, etc. are raised as a divalent aromatic-hydrocarbon 
machine. 

[01 16] In the above Rg36, pyridyl, pyrazyl, a thienyl, pyranyl, the indolyl, etc. are raised as a heterocycle formula 
machine. 

[0117] In the above Rg37, a phenylene, naphthylene, a phenan tolylene, ethylene, trimethylene, tetramethylen, etc. are 
raised as an atomic group required to form a heterocycle with two nitrogen atoms, for example. 
[01 18] As an aromaticity heterocycle formula machine formed with the above Rg37 and two nitrogen atoms, a 
benzimidazole, a BENZO [f] benzimidazole, a dibenzo [e, g] benzimidazole, a benzo pyrimidine, etc. are raised, for 
example. These bases may have the same substituent as the above. 

[0119] In the above Rg38, bases, such as a methoxycarbonyl, ethoxycarbonyl, a propoxy carbonyl, and butoxycarbonyl, 
are raised as an alkoxy carbonyl group, for example. 

[0120] In this invention, the charge generating agent with the powder of inorganic photoconduction material, such as a 
selenium and selenium-tellurium, selenium-arsenic, a cadmium sulfide, and an amorphous silicon, conventionally well- 
known pyrylium salt, an anthanthrone pigment, a triphenylmethane-color system pigment, the Indanthrene system 
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pigment, a toluidine system pigment, a pyrazoline system pigment, a Quinacridone system pigment, etc. other than the 
charge generating agent of the aforementioned instantiation can be used. 

[0121] Moreover, since the photo conductor which has sensitivity is needed for a wavelength field 700nm or more, 
phthalocyanine system pigments, such as oxo titanylphthalocyanine expressed with the non-metal phthalocyanine 
expressed with the aforementioned general formula (CGI) or a general formula (CG2), are suitably used for the image 
formation equipment of digital optical system, such as a laser beam printer and facsimile, which used especially the 
light sources, such as semiconductor laser, among the charge generating agents of the aforementioned instantiation. In 
addition, it is not limited especially about the crystal form of the aforementioned phthalocyanine system pigment, but 
various things can be used. 

[0122] Since the photo conductor which has sensitivity is needed for a visible region, the screw azo pigment expressed 
with the perylene system pigment expressed with the aforementioned general formula (CG3) or a general formula 
(CG4) is suitably used for the image formation equipment of analog optical system, such as an electrostatic copying 
machine which, on the other hand, used the white light sources, such as a halogen lamp. 

[0123] « — electron hole transportation agent» -- the various compounds which have high electron hole transportation 
ability as an electron hole transportation agent used for this invention, for example, the compound expressed with 
following general formula (HT1) - (HT13), are raised 
[0124] 

[Formula 25] 



[0125] (Among a formula, it differs and Rhl, Rh2, Rh3, Rh4, Rh5, and Rh6 show the same or the aryl group which may 
have a halogen atom, the alkyl group which may have a substituent, the alkoxy group which may have a substituent, or a 
substituent.) a and b are the same - or it differs, the integer of 0-4 is shown, and c, d, e, and f are the same — or it differs 
and the integer of 0-5 is shown However, when a, b, c, d, e, or f is two or more, each Rhl may differ from Rh2, Rh3, 
Rh4, Rh5, and Rh6. 
[0126] 

[Formula 26] 



[0127] (Among a formula, it differs and Rh7, Rh8, Rh9, RhlO, and Rhl 1 show the same or the aryl group which may 
have a halogen atom, the alkyl group which may have a substituent, the alkoxy group which may have a substituent, or a 
substituent.) When g, h, i, j, or k is two or more, each Rh7 may differ from Rh8, Rh9, RhlO, and Rhl 1 . 
[0128] 

[Formula 27] 




(HT1) 




(HT2) 
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dTTb ( 



(HT3) 



[0129] (Among a formula, it differs and Rhl2, Rhl3, Rhl4, and Rhl5 show the same or the aryl group which may have 
a halogen atom, the alkyl group which may have a substituent, the alkoxy group which may have a substituent, or a 
substituent) Rhl6 shows the aryl group which may have a halogen atom, a cyano group, a nitro group, the alkyl group 
that may have a substituent, the alkoxy group which may have a substituent, or a substituent. When m, n, o, p, or q is 
two or more, each Rhl2 may differ from Rhl3, Rhl4, Rhl 5, and Rhl6. 
[0130] 

[Formula 28] 



[0131] (Among a formula, it differs and Rhl7, Rhl8, Rhl9, and Rh20 show the same or the aryl group which may have 
a halogen atom, the alkyl group which may have a substituent, the alkoxy group which may have a substituent, or a 
substituent.) r, s, t, and u are the same — or it differs and the integer of 0-5 is shown However, when r, s, t, or u is two or 
more, each Rhl 7 may differ from Rhl 8, Rhl 9, and Rh20. 
[0132] 

[Formula 29] 



[0133] the inside of a formula, and Rh21 and Rh22 are the same - or it differs and a hydrogen atom, a halogen atom, an 
alkyl group, or an alkoxy group is shown Rh23, Rh24, Rh25, and Rh26 are the same — or it differs and a hydrogen 
atom, an alkyl group, or an aryl group is shown 
[0134] 

[Formula 30] 




(HT4) 
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,h27 /= 





,h28 



CH=N-N 



>h29 



(HT6) 



[0135] (the inside of a formula, and Rh27, Rh28 and Rh29 are the same — or it differs and a hydrogen atom, a halogen 

atom, an alkyl group, or an alkoxy group is shown) 

[0136] 

[Formula 31] 

R h30 v s ^ ' _____ D h32 



C=CH-CH 2 =CH— N 




,h31^£ 



kJ 




s h33 



(HT 7) 

[0137] (the inside of a formula, and Rh30, Rh31, Rh33 and Rh33 are the same - or it differs and a hydrogen atom, a 

halogen atom, an alkyl group, or an alkoxy group is shown) 

[0138] 



[Formula 321 
o«4 



>h36 



,h35 



»h37 



p h38 




(HT 8) 

[0139] (the inside of a formula, and Rh34, Rh35, Rh36, Rh37 and Rh38 are the same ~ or it differs and a hydrogen 

atom, a halogen atom, an alkyl group, or an alkoxy group is shown) 

[0140] 

[Formula 33] 

-R h41 




,h40 




,CH=N— N 




=/\ph42 



(HT 9) 



[0141] (Rh39 shows a hydrogen atom or an alkyl group among a formula, and Rh40, Rh41, and Rh42 are the same - or 
it differs and a hydrogen atom, a halogen atom, an alkyl group, or an alkoxy group is shown) 
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[0142] 

[Formula 34] 




>h43 (HT 10) 



[0143] (the inside of a formula, and Rh43, Rh44 and Rh45 are the same - or it differs and a hydrogen atom, a halogen 

atom, an alkyl group, or an alkoxy group is shown) 

[0144] 



[Formula 35] 



R h48 




(HT11) 

[0145] (Among a formula, it differs and Rh46 and Rh47 show the same or the alkoxy group which may have the alkyl 
group which may have a hydrogen atom, a halogen atom, and a substituent, or a substituent.) It differs and Rh48 and 
Rh49 show the same or the aryl group which may have the alkyl group which may have a hydrogen atom and a 
substituent, or a substituent. 
[0146] 

[Formula 36] 
(R h50 ), 



\ ^ v (R h54 ) 
M^>(CH=CHh-^}-M_ 

K * I* (HT 12) 



[0147] (Among a formula, it differs and Rh50, Rh51, Rh52, Rh53, Rh54, and Rh55 show the same or the aryl group 
which may have the alkyl group which may have a substituent, the alkoxy group which may have a substituent, or a 
substituent.) alpha shows the integer of 1-10 and v, wx, y, z, and beta are the same — or it differs and the integer of 0-2 
is shown However, when beta is v, wx, y, z, or2, each Rh50 may differ from Rh51, Rh52, Rh53, Rh54, and Rh55. 
[0148] 

[Formula 37] 

C=CH— <t>-CH=N— N 





156 



(HT13) 



R h59 
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[0149] Rh56, Rh57, Rh58, and Rh59 are the same, or differing and a hydrogen atom, a halogen atom, an alkyl group, or 
an alkoxy group shown among a formula, phi the following formula : [0150] 
[Formula 38] 




[0151] It comes out, and it is expressed (phi-1), or (phi-2) (phi-3) is shown. 

[01 52] In the electron hole transportation agent of the aforementioned instantiation, the same basis as the above- 
mentioned is raised as an alkyl group, an alkoxy group, an aryl group, an aralkyl machine, and a halogen atom. 
[0153] As a substituent which may be replaced by the aforementioned machine, a halogen atom, the amino group, a 
hydroxyl group, the carboxyl group that may be esterified, a cyano group, the alkyl group of carbon numbers 1-6, the 
alkoxy group of carbon numbers 1-6, the ARUKENIRU machine of the carbon numbers 2-6 which have had the aryl 
group, etc. are raised, for example. It is not limited especially about the substitution position of a substituent. 
[0154] In this invention moreover, with electron hole transportation agent (HT1) - (HT13) of the aforementioned 
instantiation Or it replaces with this and is well-known electron hole transportation matter, 2 [ i.e., ], and 5-JI (4- 
methylamino phenyl) conventionally. - OKISA diazole system compounds, such as 1, 3, and 4-OKISA diazole, Styryl 
system compounds, such as 9-(4-diethylaminostyryl) anthracene, Carbazole system compounds, such as a polyvinyl 
carbazole, an organic pplysilane compound, Pyrazoline system compounds, such as a l-phenyl-3-(p-dimethylamino 
phenyl) pyrazoline, A hydrazone system compound, a triphenylamine system compound, the Indore system compound, 
Nitrogen ring formula compounds, such as an oxazole system compound, an isoxazole system compound, a thiazole 
system compound, a thiadiazole system compound, an imidazole system compound, a pyrazole system compound, and a 
triazole system compound, and a condensation polycyclic compound can also be used. 

[0155] In this invention, an electron hole transportation agent uses only one sort, and also may mix and use two or more 
sorts. Moreover, when using the electron hole transportation agent which has membrane formation nature, such as a 
polyvinyl carbazole, a binding resin is not necessarily required. 

[0156] «electron acceptor» You may make a photosensitive layer contain an electron acceptor in the 
electrophotography photo conductor of this invention with the quinone derivative (1) of this invention which is an 
electronic transportation agent. 

[0157] The various compounds which have high electronic transportation ability as this electron acceptor, for example, 
the compound expressed with following general formula (ephemeris timel) - (ephemeris time 17), are raised. 
[0158] 

[Formula 39] 
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0 2 N 

(ET 1) 



[0159] (Rel, Re2, Re3, Re4, and Re5 show among a formula the same, a hydrogen atom, the alkyl group which may 
have a substituent, the alkoxy group which may have a substituent, the aryl group which may have a substituent, the 
aralkyl machine which may have a substituent and the phenoxy machine which may have a substituent, or a halogen 
atom by differing.) 
[0160] 



[Formula 40] 




N0 2 N0 2 

(ET 2) 



[0161] (The alkyl group in which Re6 may have an alkyl group among a formula, and Re7 may have a substituent, the 
alkoxy group which may have a substituent, the aryl group which may have a substituent, the aralkyl machine which 
may have a substituent, a halogen atom, or an alkyl-halide machine is shown.) gamma shows the integer of 0-5. 
However, when gamma is two or more, each Re7 may differ mutually. 
[0162] 

[Formula 41] 

O 




O 

(ET 3) 



[0163] the inside of a formula, and Re8 and Re9 are the same - or it differs and an alkyl group is shown delta shows the 
integer of 1-4 and epsilon shows the integer of 0-4. However, when delta and epsilon are two or more, each Re8 may 
differ from Re9. 
[0164] 

[Formula 42] 
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N 



(N0 2 ) t 




(R e1 °)n 



(ET4) 



[0165] (RelO shows an alkyl group, an aryl group, an aralkyl machine, an alkoxy group, an alkyl-halide machine, or a 
halogen atom among a formula.) In zeta, 0-4eta show the integer of 0-5. However, when eta is two or more, each RelO 
may differ. 
[0166] 

[Formula 43] 

NO2 f^_ lo eiU 

N 



(ET5) 




[0167] (Among the formula, Rel 1 shows an alkyl group, and when sigma is two or more, each Rel 1 may differ.) 
[0168] 

[Formula 44] 




(ET6) 



[0169] the inside of a formula, and Rel2 and Rel3 are the same - or it differs and a hydrogen atom, a halogen atom, an 
alkyl group, an aryl group, an aralkyloxy carbonyl group, an alkoxy group, a hydroxyl group, a nitro group, or a cyano 
group is shown X shows an oxygen atom, =N-CN basis, or =C(CN)2 set. 
[0170] 

[Formula 45] 




[0171] (Among a formula, Re 14 shows the phenyl group which may have a hydrogen atom, a halogen atom, an alkyl 
group, or a substituent, and Re 15 shows a halogen atom, the alkyl group which may have a substituent, the phenyl group 
which may have a substituent, an alkoxy carbonyl group, N-alkyl carbamoyl group, a cyano group, or a nitro group.) 
lambda shows the integer of 0-3. However, when lambda is two or more, each Rel 5 may differ mutually. 
[0172] 

[Formula 46] 
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(NO 2 ) 0 



(ET 8) 




[0173] (theta shows the integer of 1-2 among a formula.) 
[0174] 

[Formula 47] 



O 

(ET 9) 



[0175] (Among a formula, it differs and Rel6 and Rel7 show the same or the alkyl group which may have a halogen 
atom and a substituent, a cyano group, a nitro group, and an alkoxy carbonyl group.) nu and xi show the integer of 0-3. 
However, when nu or xi is two or more, each Rel 6 may differ from Rel 7 mutually. 
[0176] 

[Formula 48] 



[0177] (the inside of a formula, and Rel 8 and Rel 9 are the same — or it may differ, a phenyl group, a condensation 
polycyclic formula machine, or a heterocycle formula machine may be shown, and these bases may have the 
substituent) 
[0178] 

[Formula 49] 



[0179] (Among a formula, Re20 shows the amino group, a dialkylamino machine, an alkoxy group, an alkyl group, or a 

phenyl group, and pi shows the integer of 1-2.) However, when pi is 2, each Re20 may differ mutually. 

[0180] 

[Formula 50] 



[0181] (Re21 shows a hydrogen atom, an alkyl group, an aryl group, an alkoxy group, or an aralkyl machine among a 

formula.) 

[0182] 

[Formula 51] 




(ET 10) 




(ET11) 




(ET12) 
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(ET 13) 



[0183] (Re22 shows among a formula a halogen atom, the alkyl group which may have a substituent, the phenyl group 
which may have a substituent, an alkoxy carbonyl group, N-alkyl carbamoyl group, a cyano group, or a nitro group.) mu 
shows the integer of 0-3. However, when mu is two or more, each Re22 may differ mutually. 
[0184] 

[Formula 52] 




e23 



_B«24 



(ET 14) 



[01 85] The alkyl group in which Re23 may show the aryl group which may have the alkyl group which may have a 
substituent, or a substituent among a formula to, and Re24 may have a substituent, the aryl group which may have a 
substituent, or basis : [0186] - 0-Re24a [0187] ******. Re24a in the aforementioned machine shows the aryl group 
which may have the alkyl group which may have a substituent, or a substituent. 



[0188] 

[Formula 53] 




(ET1S) 



[0189] the inside of a formula, and Re25, Re26, Re27, Re28, Re29, Re30 and Re31 are the same - or it differs and an 
alkyl group, an aryl group, an aralkyl machine, an alkoxy group, a halogen atom, or an alkyl-halide machine is shown 
chi and phi are the same - or it differs and the integer of 0-4 is shown 
[0190] 

[Formula 54] 




O 

(ET 16) 



[0191] the inside of a formula, and Re32 and Re33 are the same -- or it differs and an alkyl group, an aryl group, an 
alkoxy group, a halogen atom, or an alkyl-halide machine is shown tau and psi are the same -- or it differs and the 
integer of 0-4 is shown 
[0192] 
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[Formula 55] 




(ET 17) 



[0193] the inside of a formula, and Re34, Re35, Re36 and Re37 are the same - or it differs and a hydrogen atom, an 
alkyl group, an alkoxy group, an aryl group, an aralkyl machine, a cycloalkyl machine, or the amino group is shown 
However, at least two of Re34, Re35, Re36, and Re37 are the same basis which is not a hydrogen atom. 
[0194] In the electron acceptor of the aforementioned instantiation, the same basis as the above-mentioned is raised as 
an alkyl group, an alkoxy group, an aryl group, an aralkyl machine, a cycloalkyl machine, an alkoxy carbonyl group, a 
heterocycle formula machine, and a halogen atom. 

[0195] As the alkyl group in an alkyl-halide machine, and a halogen atom, the same basis as the above-mentioned is 
raised. 

[0196] As a condensation poly cyclic formula machine, a naphthyl, phenan tolyl, anthryl, etc. are raised, for example. 
What is various kinds of aralkyl machines which the aralkyl portion mentioned above as an aralkyloxy carbonyl group 
is raised. What is various kinds of alkyl groups which the alkyl portion mentioned above as an N-alkyl carbamoyl group 
is raised. 

[0197] What is various kinds of alkyl groups which the alkyl portion mentioned above as a dialkylamino machine is 

raised. In addition, even if two alkyls replaced by the amine are the same, they may differ mutually. 

[0198] As a substituent which may be replaced by each aforementioned basis, a halogen atom, the amino group, a 

hydroxyl group, the carboxyl group that may be esterified, a cyano group, the alkyl group of carbon numbers 1-6, the 

alkoxy group of carbon numbers 1-6, the alkenyl machine of the carbon numbers 2-6 which have had the aryl group, etc. 

are raised, for example. It is not limited especially about the substitution position of a substituent. 

[0199] Moreover, in this invention, well-known electronic transportation goods, i.e., for example, a benzoquinone 

system compound, MARONO nitril, a thiopyran system compound, a tetracyanoethylene cyanoethylene, 2 and 4, a 8- 

trinitro thioxan ton, a dinitrobenzene, a dinitro anthracene, a dinitro acridine, nitro anthraquinone, dinitro anthraquinone, 

a succinic anhydride, a maleic anhydride, a dibromo maleic anhydride, etc. can be conventionally used besides the 

aforementioned instantiation. 

[0200] In this invention, an electron acceptor uses only one sort, and also may mix and use two or more sorts. 
[0201] «binding resin» The various resins currently used for the photosensitive layer can be conventionally used for 
the binding resin for distributing each aforementioned component. For example, a styrene-butadiene copolymer, a 
styrene-AKURIRO nit nitril copolymer, A styrene-maleic-acid copolymer, an acrylic copolymer, a styrene-acrylic 
copolymer, Polyethylene, an ethylene vinylacetate copolymer, a chlorinated polyethylene, A polyvinyl chloride, 
polypropylene, an ionomer, a vinyl chloride vinyl acetate copolymer, Polyester, alkyd resin, a polyamide, polyurethane, 
a polycarbonate, A polyarylate, a polysulfone, a diallyl phthalate, ketone resin, Thermoplastics, such as polyvinyl 
butyral resin, a polyether resin, and polyester resin; Silicone resin, An epoxy resin, phenol resin, a urea-resin, melamine 
resin, other thermosetting resin of cross-linking; resins, such as optical hardening type resins, such as epoxy acrylate and 
urethane-acrylate, are usable. 

[0202] Degradation inhibitors, such as well-known various additives, for example, an antioxidant, a radical scavenger, a 
singlet quencher, and an ultraviolet ray absorbent, a softener, a plasticizer, a surface-treatment agent, an extending 
agent, a thickener, a distributed stabilizer, a wax, an acceptor, a donor, etc. can be conventionally blended with a 
photosensitive layer in the range which does not have a bad influence on the electrophotography property other than 
each aforementioned component. Moreover, in order to raise the sensitivity of a photosensitive layer, you may use 
together well-known sensitizers, such as a terphenyl, halo naphthoquinones, and an acenaphthylene, with a charge 
generating agent. 

[0203] a monolayer type photo conductor - setting — a charge generating agent - the binding resin 100 weight section - 
- receiving - 0.1 - 50 weight section — what is necessary is for 0.5 - 30 weight section to come out comparatively 
preferably, and just to blend the quinone derivative (1) and a (electronic transportation agent) of this invention - the 
binding resin 100 weight section - receiving - the 5 - 100 weight section - what is necessary is for 10 - 80 weight 
section to come out comparatively preferably, and just to blend When making the aforementioned photosensitive layer 
contain an electron acceptor, it is appropriate 0.1 - 40 weight section and to make the rate of an electron acceptor into 
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0.5 - 20 weight section preferably to the 100 weight sections of a binding resin, the case where an electron hole 
transportation agent is made to contain — the rate of an electron hole transportation agent — the 100 weight sections of a 
binding resin - receiving - the 5 - 500 weight section - desirable - the 25 - 200 weight section then, it is good 
Moreover, 5-100 micrometers of thickness of the photosensitive layer in a monolayer type photo conductor are 10-50 
micrometers preferably. 

[0204] In a laminating type photo conductor, although the charge generating agent and binding resin which constitute a 
charge generating layer can be used at a various rate, it is appropriate the 5 - 1000 weight section and to blend a charge 
generating agent at a rate of the 30 - 500 weight section preferably to the binding resin 100 weight section. When 
making a charge generating layer contain an electron hole transportation agent or an electron acceptor, it is appropriate 
the 0.1 - 100 weight section and to make preferably the rate of an electron hole transportation agent or an electron 
acceptor into 0.5 - 80 weight section to the binding resin 100 weight section. 

[0205] Although the electronic transportation agent which constitutes a charge transporting bed, and a binding resin can 
be used at a rate various in the range which does not check transportation of a charge, and the range which is not 
crystallized It is appropriate the 10 - 500 weight section and to blend preferably the quinone derivative (1) and a 
(electronic transportation agent) of this invention at a rate of the 25- 100 weight section to the binding resin 100 weight 
section so that the charge produced in the charge generating layer by optical irradiation can convey easily. When 
making a charge transporting bed contain an electron acceptor, it is appropriate 0.1 - 40 weight section and to make the 
rate of an electron acceptor into 0.5 - 20 weight section preferably to the 100 weight sections of a binding resin, the case 
where a charge transporting bed is made to contain an electron hole transportation agent - the rate of an electron hole 
transportation agent - the binding resin 100 weight section - receiving - the 5 - 200 weight section ~ desirable - 10 - 
80 weight section - then, it is good 

[0206] It sets to a monolayer type photo conductor, and the barrier layer may be formed in the range which does not 
check the property of a photo conductor between a conductive base and a charge generating layer in a laminating type 
photo conductor between a conductive base and a charge transporting bed or between a charge generating layer and a 
charge transporting bed while a conductive base and a photosensitive layer. Moreover, the protective layer may be 
formed on the surface of the photo conductor. 

[0207] The various material which has conductivity can be used as a conductive base in which the aforementioned 
photosensitive layer is formed, for example, metal simple substances, such as iron, aluminum, copper, tin, platinum, 
silver, vanadium, molybdenum, chromium, cadmium, ******, nickel, palladium, an indium, stainless steel, and brass, 
the glass by which the aforementioned metal was covered by vacuum evaporationo or the laminated plastic material, 
iodation aluminum, the tin oxide, indium oxide, etc. are raised. 

[0208] According to the structure of the image formation equipment which uses the configuration of a conductive base, 
you may be any, such as drum lifting, on a sheet, and the base itself has conductivity, or the front face of a base should 
just have conductivity. Moreover, as for a conductive base, what has sufficient mechanical strength on the occasion of 
use is desirable. 

[0209] What is necessary is to carry out distributed mixture of the charge generating agent of the aforementioned 
instantiation, a charge transportation agent, and the binding resin with a suitable solvent using a well-known method, for 
example, roll ****, a ball mill, attritor, a paint shaker, an ultrasonic disperser, etc., to adjust dispersion liquid, to apply 
this by the well-known means and just to dry it, in forming by the method of an application of the aforementioned 
photosensitive layer. 

[0210] As a solvent for making the aforementioned dispersion liquid, various organic solvents are usable. For example, 
a methanol, Alcohols;n-hexanes, such as ethanol, an isopropanol, and a butanol, Aliphatic system hydrocarbons, such as 
an octane and a cyclohexane; Benzene, toluene, Aromatic system hydrocarbons, such as a xylene, a dichloromethane, a 
dichloroethane, Halogenated hydrocarbons, such as chloroform, a carbon tetrachloride, and a chlorobenzene; A wood 
ether, Diethylether, a tetrahydrofuran, an ethylene glycol wood ether, Ether, such as a diethylene-glycol wood ether; 
ester; dimethyl formaldehyde, such as ketones; ethyl acetate, such as an acetone, a methyl ethyl ketone, and a 
cyclohexanone, and methyl acetate, a dimethylformamide, dimethyl sulfoxide, etc. are raised. These solvents are 
independent, or mix two or more sorts and are used. 

[021 1] Furthermore, in order to improve the dispersibility of a charge transportation agent or a charge generating agent, 
and the smooth nature on the front face of a photosensitive layer, you may use a surfactant, a leveling agent, etc. 
[0212] 

[Example] Hereafter, this invention is explained based on a synthetic example, an example, and the example of 
comparison. 

[0213] Composition [ of «quinone derivative ]» 

[example 1 of reference] ethanol 10ml -- reflux was performed for 2 hours, after adding compound (4)3.35g to inside 
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and adding the C2H50Na solution and 3.0g (5-1) of compounds which mixed and produced Na0.7g and ethanol 50ml 
there After flowing into water, putting in diluted-hydrochloric-acid solution, and that it is acid taking after cooling this 
reaction solution and carrying out a deposit solid-state a ** exception, the deposit solid-state was dissolved in 
chloroform. Subsequently, the silica gel column chromatography (developing solution : chloroform/hexane) refined the 
oil-like product which removed after dehydration and the organic solvent for the organic layer with rinsing and 
anhydrous sodium, and was obtained, and 4.66g (3-1) (73.4% of yield) of compounds was obtained. 
[0214] 

[Formula 56] 




OCHjjOCHa (5-1) 



CH 3 



[0215] 

[Formula 57] 




OCH2OCH3 



(3-D 



[0216] Replaced with the [example 2 of reference] compound (5-1), and the compound (5-2) was used, and also 4.10g 

(3-2) (64.6% of yield) of compounds was obtained like the example 1 of reference. 

[0217] 

[Formula 58] 

-H(CH 3 fe 



0HC_ \ — 0CH 20CHa (5-2) 
CH(CH,fe 




[0219] Replaced with the [example 3 of reference] compound (5-1), and the compound (5-3) was used, and also 3.91g 

(3-3) (61 .6% of yield) of compounds was obtained like the example 1 of reference. 

[0220] 

[Formula 60] 
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,C(CH 3 )3 



OHC 



OCHzOCHj 




[0221] 

[Formula 61] 



OCH 2 OCH 3 



(3-3) 



C(CH 3 ) 3 



[0222] lOg (3-1) of compounds was added at the room temperature into [example 4 of reference] isopropanol 30ml, 
tetrahydrofuran 30ml, and the mixed liquor of 20ml of concentrated hydrochloric acids, and it agitated at the room 
temperature for 2 hours. After it added this reaction solution to water and chloroform extracted the organic layer, the 
organic layer was rinsed and it dehydrated in anhydrous sodium sulfate. The silica gel column chromatography 
(developing solution : chloroform/hexane) refined the obtained residue after removing an organic solvent, and 5.7 lg (2- 
1) (57.1% of yield) of compounds was obtained. 
[0223] 

[Formula 62] 



[0224] Replaced with the [example 5 of reference] compound (3-1), and the compound (3-2) was used, and also 5.10g 

(2-2) (51 .0% of yield) of compounds was obtained like the example 1 of reference. 

[0225] 

[Formula 63] 



[0226] Replaced with the [example 6 of reference] compound (3-1), and the compound (3-3) was used, and also 4.95g 

(2-3) (49.5% of yield) of compounds was obtained like the example 1 of reference. 

[0227] 

[Formula 64] 





CH(CH 3 fe 
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[0228] lOg (2-1) of the [synthetic example 1] compounds - chloroform 50ml - the 2, 3-dihydro-5, and 6-JISHIKURO- 
1, 4-benzoquinone was put in there, and it agitated [ be / under adding / it ] at the room temperature for 3 hours The 
organic layer was condensed for this reaction solution the back according to **, the silica gel column chromatography 
(developing solution : chloroform) refined the residue, and 8.1g (yield : 81%, the melting point : 223-226 degrees C) of 
quinone derivatives equivalent to the compound (1-1) of Table 1 was obtained. 

[0229] The infrared absorption spectrum of the above and the quinone derivative equivalent to the compound (1-1) of 
Table 1 is shown in drawing 1 . 

[0230] 7.7g (77% of yield, melting point:207-209 degree C) of quinone derivatives which replaced with the [synthetic 
example 2] compound (2-1), and the compound (2-2) was used, and also are equivalent to the compound number (1-8) 
of Table 1 like the synthetic example 1 was obtained. 

[0231] The infrared absorption spectrum of the above and the quinone derivative equivalent to the compound (1-8) of 
Table 1 is shown in drawing 2 . 

[0232] 7.5g (75% of yield, melting point:197-199 degree C) of quinone derivatives which replaced with the [synthetic 
example 3] compound (2-1), and the compound number (2-3) was used, and also are equivalent to the compound 
number (1-17) of Table 1 like the synthetic example 1 was obtained. 

[0233] The infrared absorption spectrum of the above and the quinone derivative equivalent to the compound (1-17) of 
Table 1 is shown in draw ing 3 . 

[0234] Manufacture [ of «electrophotography photo conductor ]» 

As a [example 1] charge generating agent, as the X type non-metal phthalocyanine (CGI) 5 weight section and a 
binding resin The polycarbonate 100 weight section, N, N, N ! , and the quinone derivative (1-1) 30 weight section that 
are N'-tetrakis (3-methylphenyl) -3, the 3 f -diaminobenzidine 50 weight section, and an electronic transportation agent 
are mixed with a ball mill as the tetrahydrofuran 800 weight section and an electron hole transportation agent as a 
solvent for 50 hours. It was made to distribute and the application liquid for monolayer photo conductors was produced. 
Subsequently, on an aluminium sheet, use a wire bar, apply this application liquid, made it dry at 100 degrees C for 1 
hour, the photosensitive layer whose thickness is 20 micrometers was made to form, and the monolayer type photo 
conductor was manufactured. 

[0235] The para benzoquinone 3 weight section was added to the raw material of the application liquid for monolayer 
type photo conductors as a [example 2] electron acceptor, and also the monolayer type photo conductor was 
manufactured like the example 1. 

[0236] The 2 and 6-JI t-butyl benzoquinone 3 weight section was added to the raw material of the application liquid for 
monolayer type photo conductors as a [example 3] electron acceptor, and also the monolayer type photo conductor was 
manufactured like the example 1. 

[0237] It is 3 and 5-dimethyl as a [example 4] electron acceptor. - 3', 5'-JI t-butyl -4, and the 4 f -diphenoquinone 3 
weight section were added to the raw material of the application liquid for monolayer type photo conductors, and also 
the monolayer type photo conductor was manufactured like the example 1 . 

[0238] 3, 3\ 5 and 5'-tetrapod t-butyl -4, and the 4 , -diphenoquinone 3 weight section were added to the raw material of 
the application liquid for monolayer type photo conductors as a [example 5] electron acceptor, and also the monolayer 
type photo conductor was manufactured like the example 1. 

[0239] As a [example 6] charge generating agent, as the X type non-metal phthalocyanine (CGI) 100 weight section and 
a binding resin The polyvinyl-butyral 100 weight section, The tetrahydrofiiran 2000 weight section was mixed and 
distributed with the ball mill as a solvent for 50 hours, the application liquid for charge generating layers was adjusted, 
on the aluminium sheet, the wire bar was used, coating of this application liquid was carried out, and the charge 
generating layer of 1 micrometer of thickness was formed by drying at 100 degrees C for 1 hour. 
[0240] Next, the polycarbonate 100 weight section was mixed and distributed with the ball mill with the toluene 800 
weight section for 50 hours as the quinone derivative (1-1) 100 weight section which is an electronic transportation 
agent, and a binding resin, and the application liquid for charge transporting beds was produced. Subsequently, on the 
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above-mentioned charge generating layer, used the wire bar, carried out coating of this application liquid, it was made to 
dry at 100 degrees C for 1 hour, the charge transporting bed of 20 micrometers of thickness was formed, and the 
laminating type photo conductor was manufactured. 

[0241] It replaced with the quinone derivative which is equivalent to the compound number (1-1) of Table 1 as a 
[example 7] electronic transportation agent, and the quinone derivative equivalent to the compound number (1-8) of 
Table 1 was used, and also the monolayer type photo conductor was manufactured like the example 1 . 
[0242] The para benzoquinone 3 weight section was added to the raw material of the application liquid for monolayer 
type photo conductors as a [example 8] electron acceptor, and also the monolayer type photo conductor was 
manufactured like the example 7. 

[0243] The 2 and 6-JI t-butyl benzoquinone 3 weight section was added to the raw material of the application liquid for 
monolayer type photo conductors as a [example 9] electron acceptor, and also the monolayer type photo conductor was 
manufactured like the example 7. 

[0244] It is 3 and 5-dimethyl as a [example 10] electron acceptor. - 3 f , 5 f -JI t-butyl -4, and the 4 f -diphenoquinone 3 
weight section were added to the raw material of the application liquid for monolayer type photo conductors, and also 
the monolayer type photo conductor was manufactured like the example 7. 

[0245] 3, 3\ 5 and 5'-tetrapod t-butyl -4, and the 4 ! -diphenoquinone 3 weight section were added to the raw material of 
the application liquid for monolayer type photo conductors as a [example 11] electron acceptor, and also the monolayer 
type photo conductor was manufactured like the example 7. 

[0246] It replaced with the quinone derivative which is equivalent to the compound number (1-1) of Table 1 as a 

[example 12] electronic transportation agent, and the quinone derivative equivalent to the compound number (1-8) of 

Table 1 was used, and also the laminating type photo conductor was manufactured like the example 6. 

[0247] It replaced with the quinone derivative which is equivalent to the compound number (1-1) of Table 1 as a 

[example 13] electronic transportation agent, and the quinone derivative equivalent to the compound number (1-17) of 

Table 1 was used, and also the monolayer type photo conductor was manufactured like the example 1. 

[0248] The para benzoquinone 3 weight section was added to the raw material of the application liquid for monolayer 

type photo conductors as a [example 14] electron acceptor, and also the monolayer type photo conductor was 

manufactured like the example 13. 

[0249] The 2 and 6-JI t-butyl benzoquinone 3 weight section was added to the raw material of the application liquid for 
monolayer type photo conductors as a [example 15] electron acceptor, and also the monolayer type photo conductor was 
manufactured like the example 13. 

[0250] It is 3 and 5-dimethyl as a [example 16] electron acceptor. - 3\ 5'-JI t-butyl -4, and the 4 f -diphenoquinone 3 
weight section were added to the raw material of the application liquid for monolayer type photo conductors, and also 
the monolayer type photo conductor was manufactured like the example 13. 

[0251] 3, 3 1 , 5 and 5 ! -tetrapod t-butyl -4, and the 4 f -diphenoquinone 3 weight section were added to the raw material of 
the application liquid for monolayer type photo conductors as a [example 17] electron acceptor, and also the monolayer 
type photo conductor was manufactured like the example 13. 

[0252] It replaced with the quinone derivative which is equivalent to the compound number (1-1) of Table 1 as a 
[example 18] electronic transportation agent, and the quinone derivative equivalent to the compound number (1-17) of 
Table 1 was used, and also the laminating type photo conductor was manufactured like the example 6. 
[0253] It replaces with the quinone derivative which is equivalent to the compound number (1-1) of Table 1 as a 
[example 1 of comparison] electronic transportation agent, and is 3 and 5-dimethyl. - 3\ 5 ? -JI t-butyl -4, and 4 1 - 
diphenoquinone were used, and also the monolayer type photo conductor was manufactured like the example 1. 
[0254] Replaced with the quinone derivative which is equivalent to the compound number (1-1) of Table 1 as a 
[example 2 of comparison] electronic transportation agent, and the 2 and 6-JI t-butyl benzoquinone was used, and also 
the monolayer type photo conductor was manufactured like the example 1 . 

[0255] The [example 3 of comparison] electronic transportation agent was not used, and also the monolayer type photo 
conductor was manufactured like the example 1 . 

[0256] It replaces with the quinone derivative which is equivalent to the compound number (1-1) of Table 1 as a 
[example 4 of comparison] electronic transportation agent, and is 3 and 5-dimethyl. - 3', 5 f -JI t-butyl -4, and 4 f - 
diphenoquinone were used, and also the laminating type photo conductor was manufactured like the example 6. 
[0257] Replaced with the quinone derivative which is equivalent to the compound number (1-1) of Table 1 as a 
[example 5 of comparison] electronic transportation agent, and the 2 and 6-JI t-butyl benzoquinone was used, and also 
the laminating type photo conductor was manufactured like the example 6. 

[0258] «evaluation examination» After applying applied voltage to the photo conductor obtained in each example 
and the example of comparison using the drum sensitivity test machine (JIEN tech company make) and electrifying the 



Page 28 of 28 



front face in +700**20V, the initial surface potential VO (V) was measured. Subsequently, the 780nm (half-value width 
of 20nm) homogeneous light (optical on-the-strength J/cm2 of 1= 16micro) taken out from the white light of the halogen 
lamp which is the exposure light source using the band pass filter was irradiated on the photo conductor front face 
(irradiation time 80msec), and the surface potential of the photo conductor after after [ an exposure start ] 330sec was 
measured as a rest potential Vr (V). 

[0259] The kind of the charge generating agent used in each above-mentioned example and the example of comparison, 
an electron hole transportation agent, an electronic transportation agent, and electron acceptor and the measurement 
result of a rest potential Vr are shown in Table 2. 

[0260] Para benzoquinone and b a among Table 2 In addition, 2, a 6-JI t-butyl benzoquinone, c is 3 and 5 -dimethyl. - 3', 
5 f -JI t-butyl -4, 4 f -diphenoquinone, In d, 3, 3 f , 5 and 5'-tetrapod t-butyl -4, 4 f -diphenoquinone, and e showed N, N, N f , 
N'-tetrakis (3-methylphenyl) -3, and the 3 f -diaminobenzidine, respectively. The formula number or the compound 
number showed the other materials. 
[0261] 
[Table 2] 
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[0262] 

[Effect of the Invention] As described above, electronic receptiveness is excellent, and the quinone derivative (1) of this 
invention of compatibility with a binding resin is also good, and since it excels in matching with a charge generating 
agent, it shows the electronic transportability which was excellent even if it was low electric field. Since the 
electrophotography photo conductor of this invention contains the above-mentioned quinone derivative (1) as an 
electronic transportation agent, it is high sensitivity. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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[0 0 9 3] MfB^om^^Jtc43^T. 

[0 0 9 4] y^D7M;i/S<hbTH m7L&zs?n 
[0 0 9 5] T^n^VS^ct^U-JUStUTtt. 

atri«^H«?a:»^*frf e>ns. 7;k&/< ;uS£Lt 
;k ^>^y<;k ^u-y^fju^ftif sn*. ad 



(CG12) 

[0 0 9 6] lilSltLTH «A«X^-;k ^ 
U;k fcfDLUk t!o>>-;k :**-SVJ;k -fv** 

;k f7 7u;k <y^77u;k -ys^/u 
;k 2H-<^^/u;k tf^uv;k tf^UvV. 3- 
tjp*u— jk tMuy, ?77'jjw^^e)n 

[0 0 9 7] «9IBS^HSIbTt>ckt^iai!IB^UT«. 

nTt><fcti*;p#*^*, i>7yi, k^Sc i - 6 o 

S^TT * £ h<D$>Z>fem$l. 2 ~ 6 07J^-JH§^* 
[0 0 9 8] Cp 1 , Cp 2 , Cp 3 , Cp 4 ^5ct^Cp 5 

(cp-i) - (cp-ii) ^ts^*tfe»n§o 

[0 0 9 9] 
Hb2 3] 
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H 




33 



(Cp-1) 




(Cp-2) 



[0 10 0] 



(Cp-3) 
OH 




^36 
(Cp-5) 

■6h 




O N N 



V R9 3t) 




/N^^C^gss 
V R g35^ 

(Cp-4) 




OH 



(Cp-6) 

Ht2 4] 




OH 




(Cp-9) I I (Cp-10) 

,n vn; "o ,n n • o 




OH 



~irnr 

OH^ N ' N 



. R g38 



(Cp-H) 



R g39 
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S^r^To ^nbOSH Aoy>gf, liS5:tL 
[0.10 2] R* 33 ^>t*>I^i^lTffi 

[0103] Rs34 k^h^, aawiFf s&tt-f ^ 

[0 10 4] R835 ^ 2«<D»5SiKfl:**»*fett» 

g£*b*0>Tfc,fc^ 
[0 10 5] R« 36 TJl^VS. 7^J^)im. 7 

[0 10 6] R« 37 tt, 2flfiO»a;^b7K3R»t>b<tt 
*§«MHfc**S££*>K* £fcttfflB* (Cp-1) 

-(cp-ii) tp<D2^<D&mm^-££<b\zmmm& 
[0107] r* 38 a, **IR^ T^y 

ti)V^zy)Vm. 7)V^*ri<>j3)V?£-)Vm, 7'J 

[0 10 8] R« 39 tt, 7^*JHSfett7U-;HS 
^n^<DS«BtrStl^^fi«SS:WbT^T ! b 

[0 10 9] 7;^z;«tUtH Hfcttfcf:^ 7 
u;k 2-^-;k 3-y^;k i-^^7'j 
;k 2-^>^-;k 2-^ir-;^o^»^t2- 

[oiio] ftjieR* 33 fc^^x, ^>if>at»-&b 

T^SSeSBSJgfiE-r^O^iKSftlB^ffliibTtt. 

[oiii] BiffeR* 33 f<>-e>aii:<z)tt-&tcfco» 

[0 112] R* 33 tC^T, ^>if>^<h^ 

bT^SiaftftTKS&^fifc-r^OJC^SttM^ffli: IT 

^j^«SirfeK^Sci-4^r;i/^i/>s^, fcst^ 

[0 113] R* 33 \z&^Ts *<>l£>m£ffi& 



bT^at&JRjBjt-rs^KlifcRsftJH^ffltLTtt. fllx. 
B^>y77^l/, ^>7ft7x-Jk -f > K »j Jk 

ih — r>K»j;k ^>v^**-tfVu;k ^>7f77 
u;k lH-o^KUJk ^>\Ar^?Viuk 

y+/U- ;k y>yjzjk y^^^-;k 
u;k *y**u~;k ^>y77-;k 
;k *it>^x;k 7^U^-;k 7xt>h'jy- 
;k 7xty-;k 7xy*D-3?z ;k h i/x;u 

[0114] mffgR* 33 t^>^f>mh(Dm^\z^r)m 

;k 7U;k en'jik -fv****/»j 
;k f7 > /u;k <v^7yu;k <^^i/u;k 
*/'j;k MJrvu;k rh77u;k eu>>;k$wf 

e»n^>o $^Jc«&©3SrS»liHd:IS-&bfc«9R8!ia: 

\Z**+*-\/u;k ^>^7*/u;k 

[0 115] ffifBR* 35 > R* 37 IC*5^T, 2«<D$Ii^ 

fi/>mtfe»n, 2«<D***K<b**«i:bT 

[0 1 16] fJf2R g36 \Z&^T. lil^SiLT 

te> eu^;k t?^;k fx-jk tr^-;k -r>H 

[0 117] iWfBRs 37 fc*5V>T\ 2-^CD^lM^tt 
(f7xrl/>, ^^UX 7x.1->bV\s>* x^U 
[0 118] mffBR* 37 2t>©S*JSC : ?t*C«fc 0» 

^yy-;k [f] ^>y-r^v-;k 

*/ [e, g] ^>y-f^yy-;k ^>^tfU ^:/>* 

[0 1 19] mffBRs 38 fc*^T, 7)V^3ri/fl)V#— 

[0120] *5swtc^viTtt, mzm^<Dmffi%%Lm 
<D&fr\z. 0ijx.tfiru>, -ti/>-^;wk ±u>~m. 

h>J7xr;M^>m ^u>*«», 

[0 12 1] ^^c, WBH«*fl!>«W«^?PJO'5-6, ^(C 
If-* CD JtJR Srttffl b^c tf- tf - A yj 



(11) 



&m 2000-2263 



&&mtts:z>tz#>. masais— «a; (cgd -e«s 

ft5I4R7*P5/7z:>^-jRa (CG2) T?«Sn 
[0 12 2] -^5, ADy>7>^©afi©3t«ttt 

emu ^«««rc«***T*«5eflc3&«ifcst3a:sfc 
<£> «iA«*dE— «sc (CG3) TS$ns^ui/>* 
■»*>-«sc (CG4) raa*i*if^7vf«*Mf3Wff 

mfcTFE©— «5£ (htd - chti 3) rssn 

[0 12 4] 
[ft 2 5] 

(R")c 



(R h5 )e 




(R M )a (R h2 )b/X 



<R h4 )c 



^(R h6 ) f 



(HT1) 

[0 12 5] (iS*, R hl > R h2 > R h3 > R M . R h5 , 

U c, d* e&cfctff ^dJg&9T0-5© 
BfJSft^-To fib, a, b, c> d, e*fcfctf**2Bl 
±£)£€\ #R hl , R h2 , R h3 > R h4 , R h5 , fecfctfR 
h6 W^T^TUK ) 

[0 12 6] 

Mfc2 6] 




M 



(HT2) 

[0 12 7] (5£*> R h7 > R h8 , R h9 , R M0 , feci: 

-f\ g> h, i> jctfc«k^2^1(Dt^ &R h7 , 
R h8 , R h9 , R hl ° , £><£^R hn ttSftoWT^i 
) 

[0 12 8] 
Mb2 7] 



(R h12 ) m 



(R h14 )o 



(R M3 )n 




(R h15 ) p 



(HT3) 

[0 12 9] (jS*. R hl2 . R hl3 . R hH fecfctfR* 15 

ttAay>JH^ y77S, - has, iiS^ftT 
fcJ^TJMr^S* Wi**lT"bi:^7^3*5/» 

n, ck p^^^q^2J[^_h(Di:^. &R h12 „ R hl3 , 
Rh i4 % R his ^^^/Rhis ttftfe 0 "O>T*>J;^. ) 

[0 13 0] 

Mt 2 8] 
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(Or _(R niS, )t 



h19v 



(R h20 ) u 




(HT 4) 

[0 13 1] R hl7 . R h,a . R hl9 £>J;tfR h20 

^to fiU r, s, t £fc«uj&*2EA±<0£*. £-R 
hi 7^ R M8 ^ R M9 js£zfR h2 ° (m^T^Tfect 

t>. ) 

[0132] 
Mb 2 9] 

D h23 




C=CH— CH= 




N^R h24 



>h25 



-»h26 



\ 

(HT 5) R n 

[0 13 3] G£*» R h21 *5<fc£/R h22 

J^+yl^it, R h23 , R^ , Rh25 ^tfRhM 

[0 13 4] 
Mb 3 0 ] 

h28 



CH=M~N 



- R h29 
(HT 6) 

[0 13 5] (S*. R h27 , R h28 &<£tfR h29 ttH— 
[0 13 6] 





Mb 3 1 ] 
R h30 




h32 



,h3lJ^ 



,C=CH-CH 2 =CH- N 




(HT 7) 

[0 13 7] (5£*K R h3 ° > R h31 , R M3 *5<i;£/R h33 

[0138] 
[ft3 2] 

D h34 D h36 



>h35 



R h37 




h38 



(HT 8) 

[0 13 9] (SC*. R h34 , R h35 . R* 136 , R h37 

[0 14 0] 
Mb 3 3] 



h41 




CH=N— N 




h42 



(HT 9) 

[0141] (5t«f>, R h39 iz*mmT$.fzteT)is*)i 

[0 14 2] 
Mb 3 4] 



(13) 
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CD"" 



3 h43 





h44 



R h4 W 



=/^ D h45 




h48 



h49 



[0 14 3] (SC4>, R h43 

[0 14 4] 
Mb 3 5] 



(HT 10) 

R h44 &£?>*R h45 f4B— 



) 



(R h50 ) v 



\_ (R h54 ) 

Q op, pp,<3 1 



R h47. 

(HT11) 

[0 14 5] (jfcf, R h46 &£tfR™ ttH— SfcttS 
Sot, tK^IK^ ADy>fif> g^S^WLTfecJ: 

£^T<, R h48 £cfctfR h49 ttPO— S&ttUfcoT, *3i 

[0 14 6] 
[ft 3 6 ] 



0 

(R h51 )„ 



<R h55 )* 



[0 14 7] (jS*. R h5 ° , Rh 



R h52 ^ R h53 



(HT 12) 

R 



h54 43ci;tfR h55 ttH-Sfcl»ftoT» «fcS£*rLT 
-SfcttI^TO-2 08»S:ft. fib, v, w, 



,hS6 



x 

h52 




y, z£tz\$&ti*2<D£.g % &R h5 ° . R h51 . R 
R h53 ^ Rh 54 &£z*R h55 la&oT^Tfect 

tr*. ) 

[0 14 8] 
Mb 3 7] 



>h58 



C=CH — *— CH=N— N 



(HT13) 



[0 14 9] (SC*. R h56 , R h57 , R h58 4o£tfR h59 

[0 15 0] 
Hb3 8] 




<«>-l) 



/ 



(<P-2) 




(0-3) 

[0 15 1] T?*Sn* <<&- 1) , (<J>-2) Sfctt 



(4>-3) &^? 0 ) 

[0 15 2] miM^<DlE^mm\Z^^X. 7)V*)V 
[0 15 3] HuteSJcg^bTfeJc^M^SiibT^ 

[0154] ztt&miz&^Ttz. mmm^<oiEm& 
mm (hti) - (hti3) ££*>^ ^te^mc 

ry-;u^o^-^itxry-;u^>fk^, 9- 

«K W«#U5/7>fb-&«K l-^a:-;l/-3- <p- 

hU7 V^^*fl^tt»©^g*»*ft^ 
[0 15 5] *589!fc*^T, IE?L(fti5tS!ltt 1 ;@tf)<^£: 

[0 15 6] «tP3**» **9!©«T9JMJ*#K: 

(l) <h#tc. «?3*#£^«fc**SiirT*>J; 

[0 15 7] IfSgfttLT^ Kir^VFM 

£fB£#T£«*0Mb^«K WlxtfTEO— «SC (ET 

i) - (ETi7) ^$n^mtf6na 0 

[0 15 8] 
Ht3 9] 




0 2 N 

(ET 1) 
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[0 15 9] + . R el > R e2 . R e3 , R e4 ^^/R 
cfc^T^MVl^ iM^lTfei^7;l/3 + yS, 

[0 16 0] 
Mb 4 0] 




(ET 2) 

[0 16 1] R e6 R e7 tJl^S 

cfc^o ) 

[0 16 2] 
Hfc4 1] 



O 




(ET3) 

[0 16 3] (it*. R^ *3cfcr/R e9 ttra— ^fcteSte 
oT, T)\s*)l&**kT 0 <5ttl-~4<Z>SES£?SU £ 
« 0 - 4 OSScSr^-To {lb. 6&&tfe&2&>±(Di: 
#R e8 ^ck^R e Mi^oT^T^i:(.^ ) 

[0 16 4] 

Mt 4 2] 




C3-<R eio )„ 

(ET4) 

[0 16 5] (it*. R el ° tt7;i/*^g, 7U-;|/ 



(15) 
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[0 16 6] 
Mb 4 3] 




[0 16 7] 

2JEU:<&<h$ 
[0 16 8] 
Mfc4 4] 



(ET5) 

<5£*, R el1 ttr;i/*;i/»Sr^u. 

&R e11 tt»fc-3THT*>«fcH. ) 



art* 



5*1 2. 




>e13 



(ET 6) 

[0 16 9] R el2 &£tfR e13 tt^fcttS 

^\ =N-CNS$fctt=C (CN) zS^^to ) 
[0 17 0] 
Mb4 5] 

(R 615 )a 




(ET 7) 

[0 17 1] (j£*, R el4 tt*»JR^ ADy>B 

{SU A#2EU:®£^ €-R e15 ttS^lCS^^T^ 
T*>«fc^. ) 

[0 17 2] 

Mb 4 6] 




j^-(N02) 8 



[0 17 3] 
[0 17 4] 
Mb 4 7] 



(R e16 > 



(ET 8) 




e17* 



o 

(ET 9) 

[0175] (it*. R el6 &<kz*R* i7 urn— &rz\$m 

T. v*5£tf£ «0-3<D^gc^^To fib, v*fctt 

T^Tfc<fcH. ) 
[0 17 6] 
Mb 4 8] 

CN 

R e18 -C-=CH— R e19 



[0 17 7] (itf, 

[0 17 8] 
Mb4 9] 



(ET 10) 




CH=CI 




NO, 



(ETll) 

[0 17 9] (it*. R' 20 VT)\,*)V7 
7rKl~2rog»^^-r. fib, TtA^cot^, 

[0 18 0] 
Mb 5 0] 



(16) 
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e21 



(ETI2) 

[0 18 1] r« 2 ' tt**^, 

To ) 
[0 18 2] 
Mfc 5 1 1 

O 




(ET 13) 

[0 18 3] <5£<K R e22 tt/\ay>JR^ 

SScSr^To fib, /i^2R±0tf, &R e2Z «SH 

[0 18 4] 
[ft 5 2] 



e23 




_ D e24 



(ET 14) 

[0 18 5] (St*. R e23 ttiaftS^bT^ct^T' 
[0 18 6] -0-R e24a 

[0 18 7] ^^t e MfS*+OR e24a ti, M^S^W 

-jmz^r. ) 

[0 18 8] 
Mb 5 3 ] 



R e27 
pe26 . D e28 



(R e30 > 




~i-{R e31 )* 



(ET15) 

[0 18 9] (5£fK R e25 , R e26 , R e27 , R e 28 ^ R 

7U-M, t^mp^s, y;nn^>-g, ad 
y>gfSfcH/NP^>ft7;wi/S^^t. z^cfc^ 
<f> \zm— * &IJ8^-3t 0 - 4 <DKS£jK*r. 

[0 19 0] 

Mfc 5 4] 



(R e32 )x 




-j-(R e33 K 



(ET 16) 

[0 19 1] (5£<K R^ ^tfR 633 ttR— 

feoT. rjv^jim. 7u-jh, tjh^^s, ad 

[0 19 2] 
Hfc 5 5] 



>e34 



e36 




(ET 17) 

[0 19 3] (St + * R e34 . R* 3 * , Re36 ^J;^CRe37 

&1t\Z7*S&&ff;? 0 HU R e34 % R- 3 5 , R« 3 * % 

[0194] mzM^cDm^Si&mz&^x. t)v^)v 
7)u^r)m. 7)is3*is%)\,#-)m, mmm^&^j: 

[0195] /\Dywfc7;i/^;^(c^tt-5>T;i/^;us 



(17) 
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[0 19 6] SS^iaStbTH *UA«^-7^;k 

Lfcsao7'7;^^ST*s ! bo*«»tf e>ns. n- 

[0 19 7] ^7M;!/7$yltLTH 

[0 19 8] «TBft»K:«UlUTt)J:^Jl»aii:UT 

U -;i/S^^"T -5 c <h cD&<5^ifi§: 2 — 6 <OT)Wr—)V 

[0 19 9] *$69Ifc;feif>Ttt, MBWSOS^ 

hy^/l^l/y^yx^l/X 2, 4, 8-hU 
-hP^tW>hX hn^>-fef>\ yrhD7 
>b?±>. y"hP7^'JyX - hD7>h7^; 

[0 2 0 0] Wc&^T. t^SSfttt 1 

[0201] mmmm mm&f&#*#mm*z>tzsb 
x^i/>-7^'jD-h-hu;i/^ 

»J7'Jl/-h, #'JXW>, y7'j;i/7^U-h, 
h>»lfi, #U tfn;i.^^-JHHB, *'Jx-f« 

[0202] mtti&#<D&fr\z. 



[0203] mmmmytmz&^T* mtax&atn. & 
wmrni o osfisstc*fbTo. i-5ossa$, 
b<«o. 5-3 oasa5cosij^TSB-&-rntfj:iio * 
»w©*y>wi» (i) m^mmm) »*, &mmm 
i o oiisi:^iT5-i o-oiia;, »*b<m 

0- 8 oms^oiij^-ifgB'&-rn^ct:^o mfas^B^ 

«JB©1 0 0S»S8»C»bT0. 1-4 011^ ^ 
L<te0. 5-2 0MBK£T*<Z>a<iB3-C*£. IE?L 

mn^mm<D§i\^^mmm 

O 1 0 01I«l;»LT5 - 5 0 011S5, HF$L<tt 

25-20 oiigu^tn^^, wjisff^ 

JC^lt^®7tS<DjP$«5 — 1 0 0 tim. jfSKIJi 
0 — 5 0 MmT^^o 

[0 2 0 4] ««S*3tt#fc*5^T, «tt»£J|&*!j£ 

taft5-l 0 0 !?*U<tt3 0-5 0 0i 

«3l»J»SVitt«^S$#:©W-&^16»«iBl 0 011 
g&K*tbT0. 1-lOOm »*U<J40. 5- 

[0 2 0 5] «^ISiilS^«fi!c-r-5m^*i^iaiJ<i:^Sr8J 

1- cto ««r**ji-c4 i;fc*w*t«a fcinaT* ^ <£ 3 

(i) (m^naa) &i 0-5 o oaask kf* 

b<&2 5- 1 0 0««SB©fU-&TE'&"r*©*tiBST 
SSffroa^ 1 0 0M«fc»LT0 . 1 
J^ISTSS. «WM3IJlfciE?L»ftSailS:^$-e:^« 

jEH^mm<Dti^mmmmi o osssk^l 

T 5 - 2 0 0 fifigf, S U < 1 0 — 8 0 MMg&iT 
[0 2 0 6] #JBS!*fcttlC*&>TH:. ®mttS#:<h^ 
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[0207] mmytmtim&ztizmm&mfttiisT 

OA, 7^>s ? DA, AFSCA, *>fc/i,, x>y 

[0208] mmam&nmmz. mm-r^mmm^m 
wommiz&tntT. >—h±, H7A±«o^tnT 

[0 2 0 9] MI3«55t»*»*©^JC«fcO»fiE*rs« 

[0 2 10] lll«»*«*f^*fc»<3[)*JHi:UTtt. « 
Sg^gcffczK** >*^OD;*^>, y^7DDX^X 

StfbTkSt ; >^^;ux— v?x^;wx— «^;k -r- h 
7hHD77>» x^U>^U3— ;i/>?^^;i/x— 5^ 



;k 



[0211] 2*>\z, mmmmm^n^^m^m 

[0 2 12] 

[0213] j >mm&<D&f&)) 

[###Jl] X^y-JHOml^C^ (4) 3. 
3 5g£jtJ0A, ^^CNaO. 7 0m 
1 Sffi-&L/TfP«U&C2H50Na»«*cfcWk'&* 

(5-1) 3. 0 g£Jnx.Jfc«* j»«E$2B#PflfTofc. 



4. 6 6 g (*K>P7 3. 4%) &ntza 
[0 2 14] 
Mb5 6] 

CH 3 



(3-1) 



OHC 



[0 2 15] 
Ut5 7] 




OCH2OCH3 (5-1) 




OCH20CH 3 



(3-1) 



[0216] 2 ] {fc-£r^ ( 5 - 1 ) {C^*_TYb 

&m (5-2) SrJfl^&ffifcL tW«lCUT, 
^b^ft ( 3 - 2 ) 4 . 1 0 g (JR* 6 4. 6 %) 

fro 

[0 2 17] 
lit 5 8] 

CH(CH 3 fe 



OHC 



[0 2 18] 
[{b5 9] 




OCHjOCHa (5-2) 




CH{CH 3 fe 



CH(CH 3 )2 

OCH 2 OCH 3 



CH(CH 3 fe 



(3-2) 



[0219] [###J 3 ] ( 5 - 1 ) tCf^Ttt: 

^ (5-3) tflJUfctttt, t[5l«f:LT, 
fl^tt ( 3 - 3 ) 3 . 9 1 g (JR* 6 1. 6 %) 

[0 2 2 0] 
Hb6 0] 



&ffl 2000-226354 




O 



[0 2 2 2] [###J4] -f VfurtJ—)], 3 0m K 
rh7hFP77>30ml &J:tfiifi^2 Om 1 CO^ 
^S^lCfc^ (3- 1) 1 0 gSrSfilCTinAT, 2 

K^-hU^ICTKTk&fTofc. ft 

(2-1) 5. 7 1g (W5 7. 1%) £*§^o 
[0 2 2 3] 
Hfc6 2] 




O 

[0 2 2 4] [###J5] ft'&fc (3-1) i:ftATft 
^« (3-2) ftflJUfcfi&tt* £H«K:l,T\ 
ffc^tt (2-2) 5. lOg (JR*5 1. 0%) 

[0 2 2 5] 
[ft 6 3] 




(2-2) 



O 



[0 2 2 6] [###J 6 ] it^m ( 3 - 1 ) 

(3-3) Srfflirifcffitt, ###J1 £B«fc:LT, 
ffc^W (2-3) 4. 95g (IDUP4 9. 5%) 
fc. 



[0 2 2 7] 
Ht6 4] 




(2-3) 



O 



[0 2 2 8] ft^* (2-1) 10g^^7 

DO^A5 0m 1 + -e£lC2, 3-yhHD 

-5, 6-^v-^D-l, 4-^>y*y>SAtl, S 

(1-1) t:ffiSt$*y>K»#8. lgOR3£:8 
1 IRjA : 2 2 3-2 2 6 *C) 

[0 2 2 9] ±B, *l<DflS^ft (1-1) tCfS^T^ 

[0 2 3 0] [^riE«2] ft^fe (2-1) ICfSxTte 
□ (2-2) fcJBH&tttt, ^fiJt^ll tBWtfcbT, 
* l ©ft'&tt*-*!- (1-8) fcffi^-rs^y >Sf##: 
7. 7 g (JR^7 7%, : 207 — 209 T:) 

[0 2 3 1] ±K. «l©fls^» (1-8) tc*g^-r^ 

[0 2 3 2] [^«f)3] flS'&to (2-1) KftATfc 
(2-3) Srffl^fcflStt. 6tf«itBail:L 

t, (i-i7) ^*Bar**y>K 

SMfc7 . 5 g 0K*p7 5%, BS^S : 197 — 199 "C) 

[0 2 3 3] ±|B, SlOft^ft (1-17) iCfflST 

[0 2 3 4] «» 

> (CGI) 5m««*J:rX*S««J|gi:bT*U*-# 
*<M0 0Ii», igl<hl/Tf h7hKD77>8 
OOfiSSS, jETHSSSSHiiLXN, N, N' .N* -t* 
(3-^^;U^jc—;W -3, 3 ' -*J7^J 

»fr(i-i) 3 01iai^#-;^;H:T5 OGSfWJg 
SrflH>TStf&U 1 0 OtTiraKi^tt, MHW 
[0 2 3 5] [^M#J2] t«**tLTp-^>7 



(20) 



&m2 000-2263 



[0 2 3 6] [HJfi«3] tf§M^lT2, 6-^ 

[0 2 3 7] [nffim4] tf§§*tlT3, 5-^ 
jX^I/- 3 ' , 5' -is t -^^-4, 4' -y7i 

y * y > 3 a*ffl**JBs*3t*ieffl«fe*«<DS«»fcjip 

fee 

[0 2 3 8] [SfeKM 5] tfSWtlTS, 3', 
5, 5' -^h^t-^;i/-4, 4* -v?7i;+> 

[0 2 3 9] 6 ] *«f«*JWi: iTXiMl 

y&u>>7—> (CGi) looiis^^iii 
ti/t*'Jtf-;^7-;n o oils, gltlx 
rh7tFP77>2 0 0 0H3?:^-;R;n:t5 

d * T ) V ^ " V A -> — h ± \ Z «7 -f -V — / \* — £ ffl 

[0 2 4 0] *lC«^*ftS5BT?**^ (1- 
1)10 0113, IBtflMBtlxTtfUa-aS*^ h 1 

o os«SB£ Wlo:>8 o ofiMSttfck:* 

fcZMfeLtz. 
[0 2 4 1] [^JS^J 7 ] ft^*fiSiaji:bT*l<Z)^ 

(i-i) fcffla-r s+y >mmmztt?Lx, x 
i©fb^«»-5 d-8) tcffi^*r^^y >mm^m 
if*z>mz* nt&mi hmmizisTmmmmytft&mmis 

tz. 

[0242] mmmsi if§MtiTp-^>y 

[0 2 4 3] »»W9] t : PSS#tl/T2, 6-v 

t - y ^;u-< > y * y > 3 aasB mtammmts 
m<Di&ttn\zjK\K2>mz. mmm7 tmm\zhxmmm 

[0 2 4 4] [mmmi 0] tf§§*«i:bT3, 5- 

vy^-3' , 5* -v?t-^;u-4, 4* - 
x y * y > 3 xsffi««nsfS^ffi£%ffic!>jR«r»^ 

[0 2 4 5] [HJgfll 1 1] S^S§#(t:lT3, 
3' , 5, 5 ' -5^h^t-^;U-4, 4' -y7x 
y * y > 3 & WSSff^ffl^ffioK^^A] 



fZo 

[0 2 4 6] immm 1 2 ] wFHaijw t lts 1 cd^ 
(i-i) izttm?**s>mmmzftjLT. 
sioft^w^ (1-8) fc*aa-rs*y>R3Wfr* 

[0247] immm 1 3 ] mrmsMt its 1 <dvc 
&mm^ (i-i) icfflMs-rs^y >mmmzftz_x. 
gioi^M^ (i-i7) (dffia-r^^y >s§*«: 

[0 2 4 8] [^J6#|l 4] tf^iLTp-^> 

*y^y > 3a»ffl&^sffl*3t#ffla**oiH«3pfjciin 

[0 2 4 9] KftW15] t : F2S#tbT2, 6- 
5? t --f*)V*>V*J > 3fiS««*MS!fB^Aft 

[0 2 5 0] «««|16] «^S8#iLT3, 5- 

^y^;u- 3 ' , 5 ' -v t -y^;i/-4, 4' ->?^ 

x y ^ y > 3 X«8B&«JBS!di^^ft«tt<OJR^^ 

[0 2 5 1 ] [Ife^J 1 7 ] t?S«#tbT 3 , 
3 ' , 5, 5 ' -"rh^ t -7^)1- 4 f 4' 

y *y > 3 &m&*mmmmftfcmmttm<Dmm\zim 
A^ffin mmmi 3 ^mmizuxmmmmyt^mm 
bfe„ 

[0252] [^m^j i s ] m^mmm t. i^xm i ©ft 
^«»#^ (i-i) twffla-rs^y >B»#i:ft^.t, 
s i (Dit&mm^ d-i7) fcffls*rs*y 

[0 2 5 3] [jttfcttl 1 ] m^iH^Jch UTS 1 cDfb£» 
(1-1) JC*B^ir<5*y >RW#kl«AT, 

3, 5-^*^-3' , 5* -s; t 4, 

[0 2 5 4] [Jt«M 2 ] m^?Si^3J^ LTI 1 (Dit^ 

m&n (i-i) fcffis^s^y -t\ 

2, 6 ->? t >*m^z>mte, mm 
mi tmmzisxmmmmytftzmmvrc. 

[0255] [ittt«y 3 ] m^ffimm&m^ta^mL 
mmmi £mm\zhxmmmmyt&*mmistzo 

[0 2 5 6] [Jtttffll 4 ] m^^^J £ ITS 1 COYb^ 
(1-1) tC*g^-r£>*y >^#:(C>R;AT, 

3, 3 * , 5' 

4' -y7xy^y>^lWffiH H160J6£PIfi!K: 



(21) 



<&m 2000-2263 



[0257] ittt&m 5 ] m=?mmffl}i in i 

(1-1) tdffl^T^^y >K«#KfULT, 

2, 6-v 5 t-y^^>y^y >*ffl^-6fttt, mm 
[0258] mmurn ^^^mmumrn (^x>^ 
m^mzmm^mx, j t(Dmffi&+ 1 o o ± 2 0 v 

tC^rm^-^fc^ M^IltVO (V) ^^bfco 

>hVU7^fM-$:ffl^TlOtiib/:7 8 0 nm (# 
MfI2 0 nm) <DW&3t WffiSLl = 1 6 u J /cm 
2) Sr*7tfr«H«Cfl8» (f!M*P$K8 0msec) U 
B5tBBJ6«3 3 0 s e c«©«3fc#©aM«&*He« 
^2 



0r (V) tLTSKLfco 
[0 2 5 9] ±!3&lllfi«»J^5cfc«Jt»«lT«fflLfc«fflf 

[0 2 6 0] ^2 4^ atep-^>V^/>, b 

&2, 6-yt-^M>^;x cte3, 5-i/ 
*3MU-3* , 5' -5* t -79^-4, 4' -i?7x. 

y+y>. d«3, 3* , 5, 5' ~^b^ t 

-4, 4* -y7x;^r/X e ttN, N, N ' ,N* 
-^h^** -3, 3' -^T 

aM/yy>^n^lL ^©ftl©**^;:^^ 

[0 2 6 1 ] 
[*2] 













m j jt-ttrr 


73t ttJ fcti jlZ. 

Vr 






CGI 


E 


1-1 




170 




me 


CG1 


£ 


1-1 


A 


165 






CGI 


E 


1-1 


B 


160 






CGI 


E 


1-1 


C 


160 


WJ5 




CGI 


E 


1-1 


D 


155 


nrae 




CGI 




1-1 




255 




*S 


CGI 


E 


1-8 




170 






CGI 


E 


1-8 


A 


165 




0® 


CGI 


E 


1-8 


B 


160 


*&0!1C 




CG1 


E 


1-8 


C 


155 






CG1 


E 


1-8 


D 


155 






CG1 




1-8 




255 






CGI 


E 


1-17 




165 






CG1 


E 


1-17 


A 


160 






CG1 


E 


1-17 


B 


160 






CG1 


E 


1-17 


C 


155 


*tti«17 


inn 


CG1 


E 


1-17 


D 


150 


£«ffifl 


am 


CG1 




1-17 




250 




















CG1 


E 


C 




220 


MS012 




CG1 




C 




345 


tt«MH3 


ms 


CG1 


E 


C 




250 


it«tt4 




CG1 




C 




360 






CGI 


E 






480 



[0 2 6 2] 

*»9!©«^*«ttfl:fcL ±E*y>«*«: (1) * 



[■■©nvttiBH] 

[^1] (i-i) icffla-r-5*y>R* 

[0 2] SlOft^ft (1-8) tCfB^T^*/ 

[■3] ai ©ft** 7) Kwa-ra*. 



(22) 



000-226354 



imi) 



Me - I Q 




[02] 



-pr-IO 



80.00- 




[03) 



i -bu- IQ 




